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m m m 

[0001] *mw&, 27mm&T*(D^^>>ym&&i&m^zzkK£m&®m&fa± 

[0002] E^«M^il£;n/riM^ 

mm^ntcmiRX^m2(D^^^^mi L tl,X(D^lRXfm2(D^MOS-FKT 

(2,3)t,miR^m2(D^Mos-FET(2,3)(Dmm^tmmmma)(D^mm^-t(Dm 

tdmM^Um^'f^^t. ^10^MOS-FET(2)cDKW^-y— *IWH:gM&$ 

, ^lS.t>^2^>STOMOS-FET(7,8)cDy— ^-hWJ'lHHE^S^&h/fcfRl 
^^2Otli^S»fDy-r^-K(9 s 10)i:, h^X4)CD2^^(4b,4c)(D4 3 r H ^5/^ 
^lS.^02(D^»fcffiMOS-FET(7 ) 8)Oy— ^t(Dm\^&Wi&tht^mt>¥-m^7 ! 
>"^(ll)t»^TV^o ^1^^2cD^MOS-FET(2,3), h^^(4)(Dl^:#i^ 
(4a), S«figffl=>^Vl?-(5) x Itffi^M^^ffl^^xV^Ce)^, l^{R"JIUg§^« 
/£U h^^(4)^2^^(4b,4c), ^l^t^^2(DS^fflMOS-FET(7,8), fglR 

nm2(Diiitimm^4^—n9,io\ mx^m ^^ihum. mmmm^m^, 
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[0003] h9^(4)tt, ifc&m&fi)Kmm&)Km&irz>mW}&m4d)k. inkmm(4*)im 

cc 

33ftU ^Hl^(21)^Itl$-fr5 0 3ll&t^2cD^MOS-FET(2,3)£^^,ft£ 

^ib&^(i4)£<Df?m;iii:?iJ^i^ 

B S 

o 

mwt&tiZo ~7*y?4*— Kd9) ©tfeww^m-^tt, y^Y^^m^mm-r^y 

FB 

[0004] fBHWIfiII&(2DWu »g#(22)£:, »««(22)<Otti^SrSfll -J-5D7yy^7n^(23) 
#SS(25)i , D7 y ^7n 5 /^ D (23)(Dft!l^-(D ffi \&^ZiMt&2<OJ*i?Y9<<J* 

(27)t, ^/u^^m(27)(Dm^^mi-^^^vm^yyrmmm(28)k^m 

FB 

G2 

-YKffl!l<oS|l©iEi!j^^ft#V Sr^fifc-t-So m^VK^ivtt*p[IIS&(24)te > 

Gl 

Gl 
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tmto£ftttmi<owm'*>v*m^v &&i©£mos-fet(2)<£>^— M::tt-5-i- 

Gl 

G2 

G2 

G2 

x ffi;fc«JEEtftffl|Hli&(17)<B;tftfflai;MI#^ 

FM(/^^^^)$«J^$nfc^lS^2<Z))i|Zl&/-?/^{f#V ,V tfZtl 

Gl G2 

^ f tt^lS.^20^MOS-FET(2,3)^#y-h(d^$tL5^T% W^«JE^W 
|II15(17)®;|*Wffi*te#©*l£l^/W£^ 
-FET(2,3)Sr5S2^^-^«lf^$*SrtAS"^#So 
[0005] ^KD^MOS-FET(2)<^>y— &l<Dal/7 s lsV-(29)RTfi$&l<D'</l'Xb7l'X 
(3 D^r^LTH 1 0>SE«E MOS-FET(7)cDy — Md^£*U H 2<D ^MOS-FET 
(3)©^— Wi % m2(D^^^m)RX^m2<Dy</^h^>^(3A)^VXm2(Dmm 
fflMOS-FET(8)Oy— MCgStt^nSo ^.(Dtcisb, fM»IIIII&(21)a»feffi^&K^#l 
<DmW}/*s^it *V te> |Rl©3>^ f >^-(29)Sr^U'rfSl©/^V'^h9^(31)©l 

Gl 

Gl 

1 © PIJH #V dS3S^bTm 1 ^S^ffl MOS-FET(7)(7)^-b{C# 

SCI 

G2 

/N°/^b^>-X(34)cDl^:#||(35)^A^$tL, 2^#^(36)^)^||2(D|g«j/^/^f 

■^-v iri^i— &i&(Dm2<Dmmmwy^xm-%v i>m&.vxm2<DmmmMos- 

G2 SC2 

FET(8)<Dy-Mcfl--££*b5o rtbiCit), 1^{|IJ0^1S.U ? ^2<D3EMOS-FET 
(2,3)^)^->"^-7«]f^^|^^LT, 2^{|iJ<D^l^.U?m2<DS^MOS-FET(7,8) 

o 

[0006] 014^-T|W)S8S^^DC-DC3>'^— ^(^l&^fi^TOii^-efcSo El^Ufc 
(13)^^«$tL5 0 ^3^-7*^(13)W^««JEEdSftiJ^|lIK(21)©jett«EE^ 
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mmmmzD&wimrmm-Zo ^t^. wmmmziy&^m&vmto 

Gl G2 

o f^2<D^MOS-FRT(3)^^m(Dt^i^ MMWfcO). fl2<Z>£MOS-FET(3) 
i£«E«aS(l)©iBIKt»l2fe{B!llHlK^«gEl is^ns 0 «SB il^Iffi^yf 

Q2 Q2 

^MOS-FET(3)£D^^^|^MUT^2(^^fflMOS-FET(8)^^-^^t^«9, b 
^^(4)O2^#i^(4c)^^m2(DW^SM^^-K(10)<t^2OSMfflMOS-FE 

S2 

[0007] mm *mnzmfcm2<D^Mos-FET(3)tt7W;mK-fz>b. f&iRvm2<D 

Q2 

j£MOS-FET(2,3)©KW>'-y— ^ra<7>«JBEV ,V ft, tffiiM^yfy 

Ql Q2 

^(6)(0#«^#^r^hy^(4)^|lI^b^V^^>'^^>'^^^^^^^ 

o *^y^-K^<Z>te^ffl^f^l©^MOS-FET(2)^^ffitJ:§0«5«|x.S 
$gl^£MOS-FET(2)cD^4^f*-— Kte«fc*l^«*f**©*£»*P'U ^'14 
aSRteb-ClRl©^MOS-FET(2)^«afiI 3&SfcfE*b5o 3ll<£>^MOS-FET(2)M 

Ql 

14, &2©£MOS-FET(3)t;i3fE*L5®Sf£I ^ttiS»«ttT?««E#aiffi3 

Ql Q2 

^V^(5)^#«^*^^b^^(4)(^M^^y^^^(4e)T^^$^*^MI 

^^*^«^^h7^(4)<Dl^#im(4a)(Dlba®at^^^®^t^6o 
mi^^MOS-FET(2)^^^rIl!WLT^10SMfflMOS-FET(7)^^-^^^ 

h^^(4)02^M(4b)^^^10ffi^S^^-K(9)^^l^«^fflMO 
S-FET(7)tWM^JI3K*^bTm^¥»3^^(ll)&tJ«|g^L^V^^^a& 

SI 
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[0008] mm timftzfflfcmi<o^Mos-FET(2)&*7ftmi<z.®v)mz-z>b, miRv 

Ql 

|g205feMOS-FET(2,3)©KWV-y— ^IHJOWEEV ,V tt, «JEEaHEl*^=i 

Ql Q2 

z.titmmz y ^i(D^Mos-FET(2)Kmti^h^^(4)(Dr^mm(4a)(Dmmmm 

tt^^^UT^2cD^MOS-FET(3)^m» *5flttU5 0 015(A), (BXRtKOte, 

Q2 

Ql 

Ql SI 

•To 

[ooo9] ztiskton, mtmmmmmmm^M^n, m~^^/^mmmtimj±v # 

o 

^^(5)<D#«^*tT^^n5*^JS^J:^i«V>fcfe,mi^tl«02O^M 
OS-FET(2,3)o^5/^-^ja^^_b#^^ri^J;«9, H^Uev^W^^ 

^-^fi,Mx.«TIBO#fF^:mi^M^$ttTV^ 0 
#rF^tifel:#M2000-23455^#(^5M> H13) 

[0010] l3l4{^i-^5l5(Z)(Sl^i5fg^DC-DC=i>'x^— b5^*(4)tf)2 

MJIl]^(D^1^^20«^fflMOS-FET(7,8)^^^^-r5^5^^1 
MiJHH^^>^lS.^2^^MOS-FET(2,3)^^— >^«;fr^fc,|igffl£i2:£fc 
H115(C)S.U ; (A)^^-rct5^, h7^(4)©2MlJIU^^^tt5m^I ,1 tt, 1 

SI S2 

Mlj|iIj^(D^1^^2(DW^S^^-K(940)^^^^tL^V^^^^l 



WO 2005/025043 



6 



PCT/JP2004/008314 



lRXJ^M2(D±MOS-FET(2,3)RX^2^m(DmiRX^m2(DmUmMOS-FE.T 

[oon] *rrr\ *»Mr±, 2Mijin]s§-e^^5 : ->'^ti^^g:MLT^m^i^^i^±-e 

[0012] ^BJ^^IHW^MDC-DC^^^— itt«E«aR(i)H:SStt$^TlftflB 

(4a)£, hv^(4)(^l^#a(4a)^«^^J(C^^i-S2^:#^(4b,4c)^^fi:^^^ 

Ql Q2 

I^JCSi-5«JBEJ;9t>^:tVvVT^«£E(V ,V )£3££-r6^T*#i£(53,54) 

BSl BS2 

««EtftW^a(51)OlftW«ffi(V )^/MT^^(53,54)O^^T^flffi(V ,V 

DT BSl 

BS2 

O 

[0013] mm^km^m5i)<D^mmmv )&b?>'^4)<D®mmmiztti&ttnmxx)i> 

DT 

*£Vv^T*#Ifc(53,54)W/Vr*®JEE(V ,V Jfctfc#&(55,57) 

BSl BS2 

tcj;^b^^(4)(DW«^^l^<lM'ilH]S§©«^(l ,1 )K:raSIL,T«E)i£ffl* 

Ql Q2 

SI 

S2 

[0014] *ip;§{££5ffi<Dn^s^Dc-DC3>v^*te, lftftngKmatnswata 

Ql 
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,1 )Srtftffli-5«SEIftffi#a(51)fc,^WT^«JE(V ,V femtkirZ/^TX^ 

Q2 BS1 BS2 

^(53,54)^, h?>xMDffimmmtetoj&+zn&fc&mirzm^w 

RP 

DT 

(53,54)<D/^T*m/£(V ,V )£^mjEE»£#gk©ffi|SW&-8<V )£tf>MHi 

BSl BS2 RP 
Ql Q2 BSl BS2 

38£-r5^T*3MS!(53,54)£, h^^(4)(OWS^^^-rS®iI{vlitM-f--5 
«&tff^(V )Sr«^f *««Wt #3B£3M8:^ «iffitfcfciJ#©(5i)©tfctiJSjE(V ) 

RP DT 

RP 

/M77UE(v ,V )S:j@x.7h^#, gMffl^^>^ilf^(7,8)&mi&«Jfcigfc 

BSl BS2 

RP 

Ql Q2 

SI S2 

[0015] *«M^J;titf, m^W#^<D^ffi«i±^h^^(Z)M)aS^^^-rs®J± 
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[0016] m m k&z mm^mmuc-Dc^ is*--*&nm&m&&tD mm^mmu 
m4mi<Dmn&mmDc-Dc^>s<—?(D^mm(Dmm%^m%m&m 

mi2]m4(DmM(Dmm<Dmm^^^Dc-r>c=t^<—^m^.vtcm5(Dmm(D 
miwi4(D&^<Dnfej&x$mM%:mirm&m 
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[0017] (lh^mmm, (2)--^lO^MOS-FET(miO^^^^0^-), (3)-- 

, (4b,4c)--2&#^ (4d)-mWimm. (4e)'-m^>^^>^ (5)--tt?5fE* 
mm^l^f^^ (6)--«0E«©*lgffl3>^*>^ % (7)-^l«ffiMOS-FE 

Kfioiiffl^^^^fi 1 ) , (8)~m2<D&ffimMos-FErr(m2(z>&mm 

f\ (14)"jBlb«fit, (15)--S^V^— h\ (16)- -TO^^^, (17)- -tb 

xw&kmmm. (i9)--7*b^^-— k, go)-^**^^ 

(21)--fW«l|ll», (22)- ^--D^X^n^ (24)- -^1 
©^yK^-YAfttEIlS, (25)--n— ^KiW/^^T*ii|'g§lx (26)- •fg2©'9*yK 
^A#JB|1IK, (27)--U~</I^&[eIj& % (28)w^iWfl!l'W:rif*&8§, 
(29)--Hl^=i^7 ; Vlh N (30)--H2(D=i>'7 :? >'f- x (31)-^l(Dy<J^hv>^ 
(32)- (33)--2&#|£ N (34)--m2^/^h7^. (35)- • l&#i§§L 
(36)--2#:#|§U (37)--fljlc7)«^#^ffl=i>'^V-y- > (38)'"ft&tf>SJEE«Eflsl*^ 

ffl^yfvt, (39)--«i5fE*jgfflyr^ivK (5i)--«^mfflh^>'^(«^m 
(54)- •f&2(om.ms*>rrxnm{'Wx¥80 . (55)- •m^Jtskgs^i^Jttfc 

(56)--Bl^^TJii|'i^ (57)--^20Jt^(m20Jt^S), 
(58)- «l2(Z)/^777J|i^, (59)w^fT;*«^ (60)- -^^TXT 0 US $t!fcft-S§- 

^^^), (6D--s^ (62)--^=<^v^ % m-mWimmUs (64)- 

, (67,68,70)- -jg^u (69)--/^T^HM 

mi-ini2T^, mi4Rxfmi5^-rmmtmmm^m—<Dm^aim—<Dn 
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[0019] mi^-r^ic *&w<Dni<Dmm<DMm&7j<-rmwi&mmDc-Dc='^/< 

Ql Q2 

WM&ffiffi V^y* (CT: Current Transformer) (51)ir, m^^iH^ h^>^(51)(D^ 

DT 

BSl BS2 

mast* ffi ffl jgfet(52)cD^ tu«j£v a^i^t-(-) m a^ if? 1 OlM^-f 

DT 

T^«M(53)<75^^-rr^mffiV £S;ifc£#^illOS^fflMOS-FET(7)£:;*-^ 

BSl 

SCI 

sci 

DT 
BS2 

FET(8)^>-^^^i-§^2(DPffi|gll]/NV^f#V £ffi^1-5j|!2<£>J£i^|£ 

SC2 

£LT<Dfg2cD.ttit&^(57)£ > ^2cD]:b^(57)cOB20|RlWligI!3/^^f -^-V £ 

SC2 

^2<DS^MOS-FET(8)(D^— h^#^i"§^20/^y7T±i'IS^(58)t^<i^-C 

^(55)os^A^^(-)tc^^tts 0 B2^a^wr^«M(54)«, mmm 

^^^jfe^tv5.o|^M^^^20Jt^(57)(0^teA^^^(+)^^^tt?> 
o «^mfflh7^(51)(Z)^02oO||^fi % ^l2fct*f|2©£MOS-FET(2,3) 

tot^ , m^mffl^(52)(D^^^$n62^#a^av^^I^@^fc6^i: 

^-To ^O^OtS^fi, ^lS^2O=i^T : Vir-(29 I 30) < bmi^^m2^^^h 
^>-*(31,34)£^IB&Lfc,&£|&#, 014^^i-^5f5O[gIMS^MDC-DC3^- 

[0020] ifE^Wc^V^C, ^2^^MOS-FET(3)^^-^SO^t^, ttitlKl), 
Jg20*MOS-FET(3), h^^OM&^V^^^tee), l^#H(4a), 
M3^Vi^(5)^t^ii:^mM(l)C0|lS&T'lMiJtHli^^«}5ttI ^M^So -(Dir# 
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Q2 

Q2 

DT 

DT 

DT 

BS2 

DT BS2 

FET(8)(Dy— h^i^l/ ^m/±(H)l/^</KD^2(D|II^mitj^NV^{f -^V ^#-^$tL 

SC2 

, ^2(D^ffiMOS-FET(8)}6S^-^S^^5o ^U^, h^^(4)c02^^ 

S2 

[0021] mmi *mfo%m^m2<D^Mos-¥KT{z)tt7m&\z.irz>b, miRnm2<D 

Q2 

±MOS-FEK2,3)©KWy-y-7F|OtffV ,V ft, ttE^M^ffl^TV 

Ql Q2 

i^(6)(^^ffi^*St^h^^(4)CDig^L^V^«^>'^^>'^^«^^^> 

^(4e)iO^^>'^^>'^-e^:^$tbS*figjl^m^M^#^SJE^^'5o 
|H0#(£, ||2cD^MOS-FET(3)}^nSh7>'^(4)(7)l^||(4a)c7)JS)^m^E«, 

„ Z<DUffiMffl^^Wil<D^MOS-FET(2)tt>WMfc-fZ>b, Sgltf>£MOS-FE 

T(2)<D^y4*—wzffitiz>nmte. z^s.m.'Pu m^s^e-ci^i^m 
os-FET(2)^m^i ttminZo z.<Dk£ s ukwm&frffiti&nffii %2<d^. 

Ql Ql 

MOS-FET(3)^^^m^I ^f^H'l4-em?5fc*M^^^(5)^^®^* 

Q2 

^t^h7^(4)0^^^^^^(4e)^^^$tv5^|gjliS^O^«^th^^ 
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fcMJfc-r&mBv^^mzti&o ip*>, mffi&&mt&m52)(Dmma^ m2(A) 

DT DT 

ix5^1©EM^MT^«aS(53)^^>rr^«EEV tJt«$tL5„ HI 2(A) 

BSl 

«iffEt&fflffl®tri(52)<&tfcffiffiJEEV tfS^l©£^/Wr;*®8g(53)0V^r;*« 

DT 

BSl 

SCI 

si 

[oo22] mm Q 7bmti^m^i(D±Mos-FET(2)^y^miz-r^t, 

Ql Q2 

I^B#K., ^lW^MOS-FET(2)^^nSb^>-^(4)(Dl^#^(4a)©El^«^{t, 
f2WiMOS-FEK3)©KW>'-y- *IHJ<P0^U&V>^£^f;a-— Kt^Ej5Ki"5 

0 -Ote^rfl c P^^2(D3EMOS-FET(3)^V^^-r^i:, f?2<D^MOS-FE 

S-FET(3)(dm»fEl AS«Etb5„ rix^fttt, fltriEI^»I«E«El!l^i»!33g$^, B&- 

Q2 

o 

X (B)S(KOli, •?:tL-? s tLmi^^MOS-FET(2)(DKW^-y~^WoSJdEV % 

Ql 

Jgltf>z£MOS-FET(2)«*L5SitfEI S.t»^^(4)(D2^IS(4b)^»ft^«^ 

Ql 

1 <D&mm$:^~fo 

SI 

[oo23] mi<Dmm<Di&mx^ h^xteXDivzwmmz.WLtizmmi ,i zmmfemm 

Ql Q2 
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BSl BS2 

SCI SC2 

nkm\Eim<D i mmi ,i immvxmiR^2(DmmmMos-FKT(7,8)^mwj-r 

Ql Q2 

SI S2 

xf%$2<DmmmMos-FKT(.7,8)7!)mm£foz><Dx\ mm?mmnmz.£z>nz>m 

^-^-efcSfcfc, 2MiJ[HlS§^^lS^2c7)^ffiMOS-FET(7,8)^^P$tt 

o 

fe, #S^fflMOS-FET(7,8)ibTi£ifftJE-e^->'®fel(D<gV ^MOS-FET^^-e 

#3^-^ £mx&^m&®m<Dmfrxm^mmmffimvc-Dc^>^—?&mm 
[oo24] s^m^igfeiKs^o^mmffv £m&t>*ig2<«^^T;*mM53,54)<D^ 

DT 

4T*mj£V ,v ir^^tb^lS:^20Jt^(55 > 57)^J;«9Jt^i-5llll^ 

BSl BS2 

mm^T^mM(53M)^n^nmmmmmmm52)tmiRxfm2(Dttm^ 

DT 

BSl 
BS2 

^ttimffiV ^l^:t>^2Oi:t:^(55,57)^J;«9^(^^K)mH0Vi:it^bT 

DT 

Rx^Mmtj^m±^mmxmmxJ t m2(Ditmm55,57)^mm^7!}K mmwz 

^2(Dj:b^m5,57)OS^mj±A^M^»JCD/^r^®^(59)^^U > {Rr^^- 
^<7)it^(55,57)(Z)A^mi±t5IS^^v>j;5^S^Sfi^^5^(^^K) 
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[oo25] ^i©^6te©^ii8tt^HdSprii6-efe5o mz.t£. *mw<Dm2(DmM<D : mm<nm 

PL 

PL 

RP 

mM54)(DM^^C7)^ / ^^^Ufct©Tfc5o ^-<TVy(60)CD^S^A 
^J^(+)«, h^*(4)02&#M(4c)K^E£;ft, N |rIS^A^)^(-)«2MiJIhI 
&<DmMffi+KmWc£tiZ> 0 L/c^oT, 07(B)^i-£5^ b^^(4)cD2^:#^ 
(4c)l^^-r^mffiOj^^mTffi'f4^^#^-^^ttcD^^/^f-§-V ^^7> 

PL 

^(60)^m^«^^^ffi^l^tX^ ^T>^(60)<Dffi;^/l^Mf -5§-V (CiDffi^ 

PL 

RP 

^3 >-rV-^(62) n N h^^(4)© i ^#^(4a) cftnsiiiK t ^tstff k 

[0026] H6t^-f-|Hl(S-C»±, fg2^±MOS-FET(3)^>1£ti<£>£#^ 1&M1b\&\Z. 

Q2 

DT 

%(^7^K)ffiJEEOV4rSm«tetLT«^fflfflh7^(51)©^ffi«^tJlit^JL 

DT 

DT 
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RP BS2 

RP BS2 

RP BS2 

V7h$-fr^|H7(D)^i-fiafS-^v -v ©mff^A^j^ttSo E7(D)(c^-t-j: 

RP BS2 

DT RP BS2 

^>^^fLffiM0S-FET(8)O^' — hl31j^V^®J±(H)l^^/V(D^2(7[)|RlSSilEStl/'^P^.'fH 

SC2 

[0027] — # % ^l(D^MOS-FET(2)^^^(Dir#{^ lMUIIIS&KlffiEtLSm^I ti 

Ql 
DT 

DT 

i<Di£m$5(55)<D&fcfcA*i izAti&ti, mm xt} m'H-) kajj ztizm 

RP BSl 

RP BSl 

RP 

BSl 

7(D)}^-TMSft-^V +V ©®JEE*SA^$tb5o 07(D)^^-rj;5l-«^ffi 

RP BSl 

JBJg£L(52)G>ttffi*JEEV d5S(rlE<Z>m*^-§-V +V ©«JEEWi«5<*S^ H7CF 

DT RP BSl 

Xc^-T £5 fc, f& 1 CD Jt(R«(55)d>fe» 1 tfv^rif "le^(56)£^LT US l ©SIffl 

Mos-FET(7)©y— hicm^^j±(H)u^/]/<Dmi(DmMmw}/<^m-%-v f>m 

SCI 

ii©iifflMos-FET(7)^^y^i^/^ 0 mi^Tjk-rmmmmmDc- 
[oo28] %2<Dmm<7)Kmx^ mmm-^m^^m^mm^m^-r^meDRxfm 
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RP 

i*(4a)tc*n5jaa««©»^i:i«*iflati:/j:sfeae>, «*W9#v tmmnm2(D 
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